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Practical Applications of

An Index Methodology
for Diversifying Business
Risk
Overview
In An Index Methodology for Diversifying Business Risk, published
in The Journal of Index Investing, Rory Riggs and Jonathan
Chandler, both of Syntax, LLC, and Mark T. Finn, of Vantage
Consulting Group, introduce a methodology for constructing an
equity index in which the weight assigned to each component is
determined by reference to the nature of the business risks to which
it is exposed. The methodology uses the technique of statistical
stratification to maximize the index’s diversification across different
categories of business risk.
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Using the populations of the S&P 500 and the S&P MidCap 400
indexes, the authors compare the performance of stratified indexes
created using their methodology with both market-capitalizationweighted and equal-weighted indexes comprising the same
components. They find that the stratified indexes delivered higher
returns and higher Sharpe ratios than the others.

Practical Applications
• Computing an index with market-cap weightings tends to
concentrate portfolios in certain industries. Over time, various
industries represented in the stock market rise and fall in investor
favor, and the prices of stocks in those industries rise and fall as
a result, leading to changes in the weight of those stocks in index
calculations.
• Removing market-cap weighting can improve diversification.
Even a naïve approach such as equal weighting, where each stock
in an index receives an equal amount of investment (so that,
for example, each stock in a portfolio following the S&P 500
represents 1/500 of the money invested), has superior risk–return
characteristics because such a portfolio reduces high levels of
industry concentration.
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Key Definitions
Functional information
system (FIS)
FIS is a system for classifying
business risks based on
functional attributes that relate
to a company’s products,
customers, suppliers, and other
factors. The attributes are the
underlying drivers of business
performance. Companies can be
sorted into FIS-coded industries,
which can be divided and
subdivided into FIS-coded groups
and subgroups.

Related business risk (RBR)
RBR refers to risks shared by
companies engaged in related
types of business. RBRs differ
from both company-specific
idiosyncratic risks and systematic
risks. An RBR can affect a group
of companies at the same time.
Companies with highly similar FIS
attributes may be more similarly
affected by particular RBRs than
companies with less similar FIS
attributes.

Correlation
A measure of how the returns
on two assets tend to move
in the same (or the opposite)
direction. Positive correlation
means that the returns on the two
assets tend to move in the same
direction. Negative correlation
means that the returns move in
opposite directions. More broadly,
correlation refers to the statistical
idea of any two variables having a
tendency to move together in the
same or opposite directions.

• Businesses that are related to one another are more likely
to exhibit correlated returns. Correlation in returns can result
from supplier–customer relationships, dependence on shared
technologies or inputs, or geographic proximity.
• Businesses that are not related to one another should exhibit
superior diversification and therefore superior risk–return
characteristics. The authors put forth a method for estimating
the relatedness among companies, expressed as a “functional
information system,” which leads to a new category of risk that
they call “related business risk.” They report the results of their
backtest of this hypothesis.

Discussion
Indexes are indispensable to modern investment markets, and they
provide the benchmarks by which money managers are evaluated
and investment strategies are compared. Regulators and supervisors
use indexes when they consider the health of the economy and risks
of economic dislocation or collapse. In recent decades, the rise of
modern portfolio theory and the efficient markets hypothesis has
persuaded many investors to deploy their assets passively; that is,
with the intent of mimicking the returns of a benchmark index rather
than attempting to surpass those returns.
WEIGHTING BY MARKET CAPITALIZATION REDUCES
DIVERSIFICATION

The goal of weighting an index by market capitalization is to help the
index fairly represent the market as a whole. The authors explore how
this methodology leads to periods of higher concentration in specific
industries. This in turn increases investors’ exposure to shocks that
impact those industries.
The authors illustrate this effect by reviewing the S&P 500’s
performance during the decade from 2000 to 2010. During that period
the familiar capitalization-weighted S&P 500 underperformed a
portfolio of 10-year Treasury bonds and closed the decade lower than
the starting point, even when allowing for dividend reinvestment.
This drastic underperformance can be attributed to the boom and
subsequent collapse in three sectors of the index: information
technology, telecommunications, and financial services. A portfolio
that excluded those sectors over that period, but was otherwise
identical, would have returned over 29%.
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COMPANIES CAN BE CLASSIFIED BY THE RELATEDNESS
OF THEIR BUSINESS RISKS
Diversification
A strategy of investing in a
variety of different assets with the
objective of reducing risk; that
is, selecting assets expected to
exhibit low (or negative) levels of
correlation. Diversification is the
financial embodiment of the ageold injunction “don’t put all your
eggs in one basket.”

Index construction
Index construction has two
components: selecting the
instruments to be summarized
(the “constituents”), and
selecting the method of
summarization (the “calculation”).
When market participants
rely on an index as a useful
summarization, that is usually
because they understand and
accept both the constituentselection process and the
summarization calculation.

The authors (as they acknowledge) are not the first to recognize the
side effects of market-cap weighting. Their means of addressing this
issue, however, are novel. They use the constituents of the S&P 500
index to demonstrate and test their approach. Of course, their method
is not limited to those companies; they work with the S&P 500 to
highlight the issues with market-cap weighting and to measure the
impact of their alternative weighting approach, while avoiding the
problem of security selection. The S&P 500 is also relevant because
it is such a widely used benchmark and tracked by so many passive
funds.
The authors propose a new method of classifying companies to
capture the degree of interrelatedness in their operations. Their name
for this measure is related business risk (RBR). RBR is not derived
from movements in securities prices, but rather is estimated by
examining the reporting segments of each business and classifying
them according to each company’s “products, customers, suppliers,
and other economic and operating facets.” The authors call these
facets functional information system (FIS) attributes, and they
propose that companies with overlapping FIS attributes have higher
RBR in proportion to the degree of overlap.
CONSIDERING RELATED BUSINESS RISK OFFERS AN
ALTERNATIVE WEIGHTING METHODOLOGY

This article discusses a new risk category called
“related
business risk. Unlike systematic risk factors
such as market, sector, or style risk, related business
risk is associated with the tail risk that a shock
will affect the business factors common to a group
of companies (such as a supply chain shock or a
customer shock) and as such will significantly impact
their share prices.

”

—An Index Methodology for Diversifying Business Risk
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Using publicly available sources, the authors identify the FIS
attributes for all the companies in the S&P 500 going back to
1991. FIS attributes can be used to define a hierarchy of company
similarity. In this hierarchy, companies that share many FIS attributes
are grouped together. High-level groups are similar to familiar
industry descriptions such as Industrials or Financials. Lower-level
groups become more and more specialized.
The authors propose to weight a portfolio such as the S&P 500 not
according to market capitalization and not with an equal weight
for each company, but with a hierarchical equal weight for each
FIS-defined group in the hierarchy. For example, if for a particular
group there were four companies that all shared that attribute, and
for a different group there was only one company with that attribute,
that single company would have the same weighting as the four
other companies together. The authors describe this approach as
“stratification” and draw on examples from pharmaceutical testing,
property and casualty insurance, and life insurance.
Their hypothesis is that the stratified weighting will diversify the
portfolio more effectively than other weighting methodologies
because FIS attributes will reflect RBR. Put another way, if the longrun results of investing in specific stocks are related to the business
results of those companies, then diversifying across FIS attributes
should reduce the risk that a single underlying event, such as a jump
in the price of an important input, will impact the performance of a
whole portfolio, because that dependence on one input will have been
captured as an FIS attribute.
BACKTEST: DIVERSIFICATION TO CONTROL FOR RELATED
BUSINESS RISK GIVES SUPERIOR RESULTS

Using the component populations for the S&P 500 and the S&P
MidCap 400, the authors compared the performance of three
weighting schemes for the period from December 20, 1991, to
December 31, 2016:
• The conventional weighting by market capitalization of each
constituent (this is how the indexes are normally reported by S&P
and in the business press),
• An equal weighting where each constituent, regardless of market
capitalization or other consideration, gots the same weight (for
example, an equal-weighted S&P 500 portfolio would invest 1/500
of its capital in each stock named in the index), and
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• A “stratified” weighting that gave an equal weight to each FIS
attribute as described above.
For both the S&P 500 and the S&P MidCap 400 populations, the
stratified index outperformed both the market-weighted and equalweighted indexes in terms of both annual returns and Sharpe ratios.
The results are shown in the following table:

Performance of Different Weighting Methodologies
(Dec. 20, 1991 to Dec. 31, 2016)

S&P 500
Population
S&P MidCap
400 Population

Annual
Return (%)

Sharpe Ratio

13.38

0.69

Market cap weighted

9.50

0.47

Equal weighted

11.64

0.56

FIS stratified

14.90

0.71

Market cap weighted

12.20

0.57

Equal weighted

12.40

0.56

FIS stratified

In extensive appendixes, the article examines the absolute and
risk-adjusted performance of the three weighting methodologies in
bull, bear, and sideways markets at various time horizons and also
analyzes sector-level performance.
CONCLUSION AND FUTURE RESEARCH

The authors propose that these findings argue strongly for the
inclusion of stratification weighting alongside market-cap and
equal-weighting methodologies when using indexes to summarize
market movements and to analyze portfolio performance relative
to benchmarks. In future research the authors expect to extend
their analysis to other stock markets and other asset classes, and
to consider how this new approach may interact with relevant
approaches to understanding investment performance, such as factorbased analysis.
To order reprints of this report, please contact Dave Rowe
at d.Rowe@pageantmedia.com or 212-224-3045.
The content is made available for your general information and use and is not intended for trading or other specific investment advice purposes or to address your particular requirements. We do not represent or endorse the accuracy or reliability of any advice,
opinion, statement, or other information provided any user of this publication. Reliance upon any opinion, advice, statement, or
other information shall also be at your own risk. Independent advice should be obtained before making any such decision. Any
arrangements made between you and any third party named in this publication are at your sole risk.
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Rory Riggs is the CEO and founder
of Syntax Indices. Rory’s idea for
Syntax Stratified Indices came
from his career in healthcare and
the industry’s statistical use of
population sampling and stratification
across subpopulations to control
for inadvertent biases in clinical trial
results. Using this stratified-weight
methodology, Syntax operates a
family of Syntax Stratified Indices
that includes Stratified LargeCap and
MidCap Indices that provide stratifiedweight versions of the widely-followed
S&P 500 and S&P 400 universes. Prior
to founding Syntax and its parent,
Locus Analytics, Rory was involved
in the creation and development
of many successful companies in
healthcare and biotechnology. These
companies include: Royalty Pharma;
Fibrogen, Inc.; Cibus, LLC; GeneNews
Ltd.; Sugen, Inc.; and eReceivables
Inc. He is currently the chairman and
co-founder of Royalty Pharma, the
largest investor in revenue-producing
intellectual property, principally royalty
interests in marketed and late-stagedevelopment biopharmaceutical
products. In addition, Rory is chairman
and co-founder of Cibus, the leader
in nontransgenic (non-GMO) gene
editing in agriculture. He also served
as the president and director of
Biomatrix Corporation (NYSE: BXM)
where he launched Synvisc, an
important product in the treatment of
osteoarthritis. Rory received a BA from
Middlebury College and an MBA from
Columbia University.

Jonathan Chandler is vice
president of Syntax LLC, where
he is responsible for managing
index research and development
and overseeing the process
of applying FIS attributes to
populations of securities and
effectively stratifying them.
Jonathan’s work also includes
research and analysis of Syntax’s
existing suite of indexes, the
development and launch of new
indexes, and the creation of
portfolio analytics tools. Prior to
joining Syntax, Jonathan worked
at Locus Analytics, where he was
a core contributor to the Locus
economic model that underpins
the Syntax strategy. Jonathan
received his BA in mathematics
and economics from the
University of Chicago and is a
CFA charterholder.

Mark has nearly 50 years of investment
experience. In the mid-seventies he
joined the predecessor to Vantage
Consulting Group as a consultant and
was asked to serve as its chairman
and chief executive officer in 1986, a
capacity in which he continues to serve
today. In 1983, he became a member of
the State of Virginia Retirement System’s
Investment Advisory Committee and
served as its chairman from 1990
through 1994. From 1984 through 1994,
he also served on the board of trustees
of the Virginia Retirement System. From
1990 through 1994, he served the Alaska
State Retirement System, where he was
chairman of the Investment Operations
Advisory Committee from 1993 through
1994. He was a member of the Chicago
Mercantile Exchange’s Advisory
Committee on Managed Futures.
Currently, he serves as an independent
director on the Legg Mason Partners
Fund Fixed-Income board. Mark serves
on the board of Enterin, a company
doing pioneering research on the link
between the enteric nervous system and
neurodegenerative diseases. Mark has
taught investments at the University of
Virginia’s Darden School of Business
and served for nearly two decades
on the adjunct faculty at the Mason
School of Business at the College of
William & Mary, from which he received
an MBA. Mark currently serves on the
board of managers of New Ventures I,
LLC, a venture capital fund investing
in biotechnology-related entities, New
Ventures Select, LLC, a pharmaceutical
royalty fund, and New Ventures III,
a venture capital fund investing in
biotechnology-related entities.
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